Emery-Dreifuss muscular dystrophy is a rare form of muscular dystrophy involving both cardiac and skeletal muscles. Cardiac involvement frequently leads to dilated cardiomyopathy, arrhythmias and may precipitate sudden cardiac death. Skeletal involvement is characterised by early contractures and muscle weakness in the humeroperoneal distribution. We describe the anaesthetic management of a 29-year-old patient with Emery-Dreifuss muscular dystrophy presenting for elective caesarean section and discuss the disorder and its potential anaesthetic implications.
Emery-Dreifuss muscular dystrophy (EDMD) was first described in 1966 by Emery and Dreifuss, who characterised an X-linked recessive muscular dystrophy found in one large family. The affected members of the family showed signs of tendon contractures, muscle weakness and cardiomyopathy 1, 2 . Subsequently, genetic analyses have shown two variants in inheritance, one X-linked recessive and the other autosomal dominant.
The true frequency of EDMD is uncertain but is less common than Becker's muscular dystrophy (1 in 33,000 male births) 3 . Initially considered to be a benign muscular dystrophy, EDMD is now recognised as a potentially life-threatening illness due to its cardiac manifestations such as cardiomyopathy and brady-or tachyarrhythmias. Patients frequently require prophylactic insertion of an automatic implantable cardiac defibrillator (AICD) in early life because of the high risk of ventricular fibrillation or tachycardia. In this case report we describe the anaesthetic management in a woman with EDMD undergoing elective caesarean section.
CASE HISTORY
A 29-year-old nulliparous woman with EDMD presented at 36 weeks gestation for assessment at the anaesthetic clinic, prior to elective caesarean section the following week. The patient had been diagnosed with a form of muscular dystrophy at the age of eight. Her clinical symptoms at that age had included progressive weakness and difficulties with gait due to shortening of her Achilles tendons. There was no cardiorespiratory insufficiency during this early stage and she had undergone two operations for Achilles tendon lengthening, at ages 11 and 13, without complication. Intermittent atrioventricular conduction defects were detected by the age of 25 and led to insertion of a permanent pacemaker. Despite this, her functional status remained good, with no limitation of activities of daily living. All her anaesthetics had been without complication. The final diagnosis of EDMD was made after genetic testing at the age of 27, so at the time of pacemaker insertion the risk of malignant ventricular fibrillation or tachycardia had not been considered. Two years prior to her pregnancy, her pacemaker was upgraded to a defibrillator/pacemaker unit (St Jude V-236), in anticipation of her becoming pregnant.
The woman and her partner underwent in vitro fertilisation so that the pregnancy could be screened for the EDMD genetic mutation. A total of nine eggs were collected, four of which showed the genetic markers for EDMD and one testing as inconclusive. One normal egg was fertilised and the remaining ova were stored for possible future use. The initial part of her pregnancy had been unremarkable except for some mild shortness of breath and bilateral pedal oedema. The defibrillator was triggered on three occasions during her tenth week of pregnancy. This was attributed to an inappropriate AICD setting and no further trigger events occurred following readjustment. In the third trimester she developed pre-eclampsia which was well controlled with medication.
She denied other health problems and had no known allergies. She experienced progressive dyspnoea during pregnancy but this was not considered serious enough to require intervention. Her drug treatment included oxprenolol 120 mg twice a day, hydralazine 12.5 mg twice a day, folic acid and vitamin supplements. On examination, she weighed 62 kg, was normotensive and in sinus rhythm. She had mild contracture flexion of the elbows but no ankle contractures as a result of previous corrective surgery. Neurological examination showed normal gait, absence of cranial nerve deficits and normal tone and deep tendon reflexes. There was mild skeletal muscle weakness, graded 4/5, especially in the proximal muscle groups. She had dual heart sounds with no murmurs and normal jugular venous pressure. The lung fields were clear to auscultation. Her bipedal pitting oedema was thought to be secondary to her gravid state rather than cardiac failure. She had good extension of the neck, although flexion was somewhat limited, a Mallampati score of 1 and an adequate thyromental distance. The lumbar spine was hyperlordotic with limited flexion. A 12-lead electrocardiogram showed sinus rhythm with a low amplitude P wave, first degree heart block and Q waves in the precordial leads ( Figure 1 ). Transthoracic echocardiography performed by her cardiologist showed a normal left ventricle, ejection fraction >50% and trivial tricuspid incompetence.
With agreement of the obstetrician, cardiologists and senior obstetric anaesthetists and following discussion, she and her partner elected for regional anaesthesia. A general anaesthetic was considered an acceptable option in an emergency setting or should the neuraxial block prove to be difficult. A cardiac technician was organised to turn off the anti-tachycardia and cardioversion functions of the AICD, leaving the anti-bradycardia function active during the operation. All medications were continued until the day of surgery.
On the day of surgery external defibrillator pads were connected and a 16-gauge intravenous cannula and a 20-gauge right radial arterial cannula were inserted. With the patient seated, a combined spinal-epidural technique was attempted at the l3/4 intervertebral space. Despite limited flexion of the spine and difficult palpation of spinous processes, this proved straightforward. One ml of subarachnoid 0.5% hyperbaric bupivacaine and fentanyl 20 µg, followed by 3 ml and then 1 ml of epidural 0.25% plain bupivacaine, produced a symmetrical block (to temperature) to T4. Adrenaline-containing solutions were avoided to minimise systemic effects of adrenaline. The woman was comfortable throughout the operation, no intraoperative arrhythmias occurred and her blood pressure remained stable without vasopressor support. In the recovery room the AICD device was reactivated and interrogated to ensure correct functioning. Her stay in hospital remained uncomplicated and she was discharged home on the third postoperative day.
DISCuSSION
Emery-Dreifuss muscular dystrophy is a rare condition with a prevalence of one to two per 100,000 4 . Although first described in the early 1900s it was not defined as a separate disease until the 1960s, when a large family with an X-linked form of muscular dystrophy that was considered to be a benign form of Duchenne muscular dystrophy was described 5 . Subsequent study of this same family by Emery and Dreifuss led to separate classification from the Duchenne and Becker muscular dystrophies 2 . Mutations in the emerin gene of the X-linked disorder were identified in 1994 15 . Emerin was identified as a small gene -the STA gene at Xq28, which encodes for a 34 kDa protein that forms a component of the inner nuclear membrane 6 . In the 1980s, an autosomal dominant variant of EDMD was described 7 and found to be due to mutations of genes coding for proteins of the nuclear envelope, later identified as the lamin A/C gene located on chromosome 1q21 7 . The relationship between the STA and lamin A/C gene mutations and the EDMD phenotype is unknown. One hypothesis suggests that muscle and cardiac cells that lack emerin or lamin A/C are more sensitive to mechanical stress due to their nuclear fragility. Another hypothesis suggests that altered gene expression or regulation in these cells causes specific alterations in cellular function 4 .
The diagnosis of the X-linked form of EDMD can be made from immuno-histochemistry of skin fibroblasts or exfoliative buccal cells, which show a mosaic pattern of expression of the emerin protein in female carriers. The autosomal dominant variant can only be verified by mutation analysis, not by muscle protein studies 8 . Both types of EDMD are characterised by a triad of manifestations 2, 9 . Initial features are contractures of the Achilles tendons, elbows and posterior cervical muscles, with limitation in neck and back flexion. Subsequently there is slow, progressive muscle wasting and weakness with a humeroperoneal distribution (proximal in the upper limbs and distal in the lower limbs). The third main manifestation is a cardiomyopathy, which usually presents as cardiac conduction defects ranging from sinus bradycardia, prolongation of the PR interval to complete heart block. Atrial paralysis with absent P waves on electrocardiography should always prompt exclusion of this muscular dystrophy. Cardiac involvement is usually evident by age 30 but the severity of cardiac disease does not usually correlate with that of skeletal muscle involvement 8 .
Our patient developed pre-eclampsia and was managed with oxprenolol and hydralazine, but whether patients with EDMD are at a higher risk of pre-eclampsia is unknown. A literature search using MEDlINE (1950 MEDlINE ( to 2006 and EMBASE (1980 EMBASE ( to 2006 revealed only one other case of anaesthesia in a pregnant woman with EDMD 17 . Pre-eclampsia was not mentioned in that particular case.
Given the dynamic cardiovascular changes associated with regional anaesthesia, we opted for invasive blood pressure monitoring and elected for a combined spinal-epidural technique to minimise such effects.
The majority of patients with EDMD develop cardiac arrhythmias 11, 12 and in the presence of dilated cardiomyopathy, 97% developed clinically important bradyarrhythmias and tachyarrhythmias, with a high incidence of cardiac death 13 . Therefore, involvement of the conduction system is considered a major prognostic determinant. Our patient's electrocardiogram showed typical findings associated with EDMD, such as low amplitude P waves, first degree heart block and Q waves in the precordial leads. These changes can progress to atrial fibrillation or flutter, second degree or complete heart block. Atrial standstill is considered a pathognomic finding 10 .
Our patient elected to have an AICD device inserted prior to becoming pregnant. Standard precautions for patients with AICDs undergoing surgery and anaesthesia were observed. These included the use of bipolar diathermy and temporarily disabling the AICD anti-tachycardia pacing function. External defibrillator pads were positioned during the perioperative period for manual treatment of true tachyarrhythmias 14 and postoperatively correct functioning of the AICD device was confirmed. Although a regional technique proved successful in this case, the possibility of a general anaesthetic, with or without postoperative ventilation, should always be considered for either an emergency situation or failed regional anaesthesia. The possibility of difficult tracheal intubation due to limited neck movement and unproven susceptibility to malignant hyperthermia 16 were considered in our patient and a technique avoiding volatile agents and suxamethonium or other neuromuscular blocking drugs was planned, using propofol and remifentanil for induction and propofol for maintenance of anaesthesia. A difficult intubation trolley with an intubating bronchoscope would have been prepared if general anaesthesia had been required. Other considerations in patients with this disease include the presence of contractures, which dictate careful insertion of intravenous devices and pressure area care. Intravenous fluids should be administered judiciously, particularly if there is evidence of dilated cardiomyopathy.
In summary, we have described uneventful anaesthesia for a woman with a rare muscular dystrophy having elective caesarean section. A careful multidisciplinary plan was made and the options of providing a regional or general anaesthetic were considered. In cases such as this it is essential that anaesthetic consultation, at a high-risk obstetric clinic, is sought early.
